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LUNAR ORBITER

PHOTOGRAPHIC SUPPORTING DATA

INTRODUCTION

This document contains photographic supporting data for Lunar Or-
biters 1 through S. These data, which were compiled by the National

Space Science Data Center (NSSDC), are necessary for the interpreta-
tion and analysis of high- and medium-resolution Lunar Orbiter photo-
graphs. This document describes and presents the NSSDC Lunar Orbiter
Photographic Supporting Data printouts. Definitions of the elements

of the data base and the search capabilities of the NSSDC system used
to produce these and other printouts are also included.

PHOTOGRAPHIC SUPPORTING DATA

The NSSDC data file for Lunar Orbiter photographic supporting data
was compiled from the latest revised and corrected version of photo-
graphic support data provided by The Boeing Company under contract to
NASA/Manned Spacecraft Center. This version contains revisions to the

Lunar Orbiter supporting data prepared by The Boeing Company in 1969
(References 1 to S).

The photographic supporting data are accurate only to the extent
that the input data are error free and that assumptions made in the
computation_ are valid; the Boeing data are the latest version of Lunar

Orbiter photographic parameters. Revisions to the original data were
based on the most recent error analysis and definitions of the lunar

model and planetary ephemerides. Descriptions of the recognized sources
of error can be found in "Lunar Orbiter Photographic Data" (Reference 6).

The items selected from the Boeing data for inclusion in the NSSDC

data output are those thought to have the broadest application to most

users of the Lunar Orbiter photographic data. Information included by
Boeing but not extracted by NSSDC is shown in Table i.

The NSSDC Full List Ordered by Mission and Frame Numbers (Appendix
A) contains photographic supporting data for a related pair of high-

and medium-resolution frames. A sample of the data, as they appear in
this printout, is shown in Figure 1. Definitions of the items (column
headings) contained in each entry are given in Table 2. Figures 2 and

3 show the geometry of the items listed as they relate to photograph
exposure and camera film.



Twoalternate output listings from the data base of the NSSDC
supporting data are included as Appendix B and Appendix C. The list
of position parameters ordered by mission and frame number (Appendix B)
showsthe corner coordinates of high- and medium-resolution frames.
The list of illumination parameters ordered by mission and frame number
(Appendix C) includes selected illumination data.

LOGICAL SEARCH CAPABILITY

A logical search capability of thedata base cTeated for the NSSDC
supporting data has been developed for filling specific requests. The
allowable search terms are given in Table 5. Each term can be combined
in any logical relationship with any other term. For numeric fields,
the relationships of 'greater than,' 'less than,' or ' between' are
valid in the search terms.

U.S. scientists should address inquiries or requests concerning the
logical search to:

National Space Science Data Center
Goddard Space Flight Center
Code 601.4

Greenbelt, Maryland 20771

Telephone: (301) 982-6695

All requests from scientists outside the United States are handled

by theWorld Data Center A for Rockets and Satellites. Inquiries should
be addressed to:

World Data Center A for Rockets and Satellites

Goddard Space Flight Center
Code 601

Greenbelt, Maryland 20771 U.S.A.

Additional information concerning the projected capabilities of the

NSSDC photographic supporting data file can be found in "An Information
Retrieval System for Photographic Data" (Reference 7).



Table 1

Boeing Items Not Included in NSSDC Data File

Actual Photo Length, millimeters

Actual Photo Width, millimeters

Arc Length to Target, Longitude and
Latitude

Camera Axis Clock Angle

Camera Axis Cone Angle

Canopus Declination

Canopus Right Ascension

Canopus Sensor Clock Angle

Canopus Sensor Cone Angle

Data Distance Between Point of Origin
(Principal Point of Autocollimation)

of Input Coordinate System and Center

Point of Picture, millimeters

Direction Cosines of Camera Axis

Direction Cosines to Target

Distance to Target, Longitude and
Latitude

'Ephemeris Time, Universal Time Con-
_version

Film Platen Clock Angle

Film Platen Cone Angle

Focal Length, millimeters

Forward Angular Field of View

Forward Overlap Ratio, percent

High- and Lew-Resolution Notch Points

Horizontal Velocity

Image Motion Compensation (V/H),
radians/second

Longitude and Latitude of Mission De-

sign Point Target

Magnitude of Camera Axis (Spacecraft to

Surface)

Maneuver Angles

Maneuver Axes Indicators

Moon's Local Radius

Orbit

Resolution Constant, meters

Resolution Constant, meters/kilometers

Scale Factor, meters/kilometers

Side Angular Field of View

Spacecraft Radius

Spacecraft State (x,y,z,_,_,i), Seleno-

centric (1950.0) and Selenographic

Sun Angle at Nadir

Sun Arc at Nadir

Sun Elevation at Principal Ground Point

Sun Sensor Clock Angle

Sun Sensor Cone Angle

Time Between Photos

Time from Periapsis

True Anomaly
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Table 2

Definition of Items in Lunar Orbiter Supporting Data

Frame Identification

MISSION/ A four-digit number given

FRAME NO. in upper left-hand corner,

e.g., 1005. First digit (I)

is Lunar Orbiter mission

number. The next three dig- .

its (005) give frame number.

Thus, 1005 is frame number

5 from the Lunar Orbiter 1

mission.

Time

YR,MO,DY

HR,MI,SEC

Year, Month, and Day of

exposure given as a six-

digit number in universal

time (UT).

Hour, Minute, and Second of

exposure given as an eight-

digit number in UT. Hun-

dreths of a second follow

the decimal point.

S/C (Spacecraft) Position

ALT Spacecraft Altitude - Alti-

tude of spacecraft above

lunar surface.

ALT RT Mean Altitude Rate - Rate of

change of altitude with re-

spect to time.

LAT, LONG Latitude and Longitude of

Nadir Point - Selenographic

latitude (longitude) of

point on lunar surface di-

rectly below spacecraft.

S/C (Spacecraft) Orientation

TILT ANG Tilt Angle - Angle between

camera axis and spacecraft
nadir line.

TILT AZIM Tilt Azimuth - Azimuth of

principal ground point from

spacecraft nadir.

SWING ANG Swing Angle - Angle between

cross-axis of film frame

(the Y-axis) and line from

center of frame to image of

nadir point. Measured posi-

tive clockwise from positive
Y-axis.

North Deviation Angle -

Deviation of north from

cross-frame (cross) film

axis (Y-axis) measured

clockwise.

N. DEV.

Photo Illumination

SUN AZIM Sun Azimuth at Principal
Ground Point - Azimuth of

sun's rays at camera axis

intersection, measured

clockwise from north.

INCID ANG Incidence Angle - Angle be-

tween surface normal and

sun's rays.

EMISS ANG Emission Angle - Angle be-

tween surface normal and

camera axis. Also, angle

between photo image plane

and subject plane.

PHASE ANG Phase Angle - Angle between

camera axis and sun's rays.

ALPHA Alpha - Angle that is the

projection of surface nor-

mal into phase angle plane.
This angle represents tilt

of surface toward or away
from sun.

Principal Point

LATITUDE Latitude and Longitude of

LONGITUDE Principal Ground Point -
Intersection of camera

axis with lunar surface.

Medium and High Resolution

CORNER CO- Corner Coordinates - Frame

ORDINATES corners identified as A,

B, C, and D. Read clock-

wise starting at A, the

upper right corner.

SIDE Side Length - The distance

LENGTH between corner points.

TILT Tilt Distance - Distance

DISTANCE from image of the camera

axis intersect to image of

nadir point measured on

spacecraft film. Given
for both high- and medium-

resolution frames. Computed
at the scale of the space-
craft film.



ALTITUDE RATE

EM,
NGLE

TI LT ANG LE

SU R FACE
NORMAL

NORTH

SUN AZIMUTH

PRINCIPAL
GROUND POINT

/
/

/
/

/
/

/
/ I

/

/
/

NORTH

SUN ANGLE
AT NADIR

TILT AZIMUTH

NADIR POINT

Figure 2 - Geometry of Photographic Parameters

6



N
N

NADIR

ANGLE

\
\

*Image Motion Compensation

/
NORTH

DEVIATION
-- ANGLE

AZIMUTH

\
\

--t
/

/

X #

DIRECTION

OF IMC *

Figure 3 - Camera Film Geometry

7



Table 3

Data Base Search Terms

Mnemonic

ALT

BOUND

EMISAN

INCDAN

PHASAN

POINT

PPLAT

PPLONG

RES

SCLAT

SCLONG

SUNAZ

TILTAN

TILTAZ

Definition.

Spacecraft Altitude

Latitude and Longitude of Corner

Points Describing a Quadrangular

Boundary

Emission Angle

Incident Angle

Phase Angle

Latitude and Longitude of a Point
Which Must Be Included in a Photo-

graph

Principal Point Latitude

Principal Point Longitude

Resolution (High and/or Medium)

Spacecraft Latitude

Spacecraft Longitude

Sun Azimuth

Spacecraft Tilt Angle

Spacecraft Tilt Azimuth
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APPENDIX A

LUNAR ORBITER PHOTOGRAPHIC SUPPORTING DATA
FULL LIST ORDERED BY HISSION AND FRAME NUMBER
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APPENDIX B

LUNAR ORBITER PHOTOGRAPHIC SUPPORTING DATA
POSITION PARAMETERS ORDERED BY MISSION AND FRAME NUMBER
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APPENDIX C

LUNAR ORBITER PHOTOGRAPHIC SUPPORTING DATA

ILLUMINATION PARAMETERS ORDERED BY MISSION AND FRAME NUMBER
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